A; Michaelis vessel, B; Inlet for purified nitrogen gas, C; Platinum electrode, D; Outlet for the gas, E; Saturated KCl-agar bridge, F; Sample, G; Stirring rod, H; Magnetic stirrer, I; Water bath kept at 30°, J; Saturated KCl solution, K; Calomel electrode, L; Potentiometer.
MATERIALS AND METHODS
As shown in Fig. 1 , the experiments were usually performed in 50 ml Michaelis vessels. A rubber stopper, holding a bright platinum electrode, an inlet for the passage of purified nitrogen gas, an outlet for the gas and an agar bridge saturated with KCl, tightly closed the vessel. After a sample broth was poured into the vessel, the rubber stopper was closed tightly and sealed with liquid paraffin, and then purified nitrogen gas was bubbled into the broth in order to eliminate oxygen. Voltage was measured by a pH meter (Hitachi-Horiba, Model P-type). L-Glutamic acid-producing bacteria used was the strain C-1992 belonging to Brevibacterium.
Composition of the media was as follows: (a) In the medium for subculture; 1% meat extract , 1 0 polypeptone, 0.5% NaCl, 20, glucose, 0.50 urea and tap water.
(b) In the medium for L-glutamic acid fermentation; 100 glucose, 0.1% KH2PO4 , 0.040 MgSO4, 2 ppm Fe2+ and Mn2+, 0.30 corn steep liquor, 2 liter biotin, 2.80; urea (in total).
Incubation was carried out at 30°C in 500 ml flasks containing 20 ml of medium on a reciprocal shaker (120 rpm). Cell growth was shown by measuring the optical density at 660 m u after a 26 fold dilution of the culture broth. L-Glutamic acid was assayed by a microbioassay technique using Lactobacillus arabinosus 17-5. Figure 2 shows the effect of the cells on the ORP in the broth of L-glutamic acid fermentation.
RESULTS AND DISCUSSION
After removing the cells from the culture broth by centrifugation, the Eh of the clear supernatant fluid did not reach a constant redox potential. However, when the active cells were added to this supernatant fluid, the Eh reached a constant value of L-glutamic acid fermenta tion.
And, moreover, its final potential was not affected by the cell amount because there was no difference in the Eh measured when either 4.6 mg/ml or 9.8 mg/ml cells as dry weight were added.
The existence of the cells in the broth was essential for the cultural ORP. Time course of ORP in L-glutamic acid fer mentation As shown in Fig. 3 , with the consumption of glucose the cells grew. In this period, glucose was consumed mainly by respiration because much energy was required for the cell growth. The ORP drifts were very slow and constant endpotential was not shown in the measurement (Fig. 4) . L-Glutamic acid was produced actively from 20 through 60 hr after inoculation and rH values of the broth were maintained between 9.0 and 9.6 at pH 8.6 in this period. It showed higher rH values in the earlier stage and the later stage. The Eh-time curves in these stages are shown in Fig. 4 . The initial potentials at the beginning of measurements seem to be of no significance, since the rH values often changed from the time of sampling to the time of measurement. The rH value during maximal production of L-glutamic acid was in accordance with Table  II , in 100 ml of medium (under "less-aerobic" conditions), the production of this amino acid decreased, and its rH value was 10.4 and was different from that of the control. In this "less-aerobic" culture, moreover, a longer time was required to reach the endpotential than aerobic cultures. This seemed to be caused by the fall of the activity of cells under oxygen-deficient conditions. More detailed research on this problem is necessary. From these results it seems to be concluded that an rH value of 9.0 to 9.6 is the ORP during L-glutamic acid production.
